In the preceding researches, we have endeavoured to prove that the experiments of physiologists do not establish the direct impulse of the heart on venous blood. The evidence which they present may be adduced in refutation of the opinion, and with so much force, that it is difficult to explain the prevalence of it.
The difference in the tension of arteries and veins has always been regarded as rendering the phenomena of circulation exceedingly abstruse and embarrassing. We will suppose a system of inert vessels, having the capacity of the arteries and veins, and connected by exceedingly small tubes, offering no resistance to the pressure from behind, so that the tendency of it will clearly be to establish an equality of tension. Whether those representing the veins be ten or fifty times more numerous than those bearing the relation of arteries to them, does not at all affect the hydrostatic principle. Into the latter, a fluid is injected at regular successive periods, and from the former, a proportionate quantity is expelled. If the whole series of vessels be imagined full, and an ounce and a half be added at one extremity of the system, an equal quantity will be displaced from the other. If the vessesls are not full, the fluid will of course accumulate until they are filled, and then the escape and introduction of fluid will be synchronous in time, and proportionate in quantity. We will conceive, connected with this system of tubes, an apparatus, by means of which an intermittent is converted into a continued stream, so that the fluid is in constant motion. This modification in the system of inert vessels does not interfere with the equalization of pressure. The force momentarily lost in compressing a reservoir of air is immediately restored by its reaction. The quantity of fluid escaping from one class of these vessels will be exactly proportionate, in equal times, to that which enters the other; and no continued stream could be kept up, unless both were full.
Were a valve placed at the end of the large tube, supposed to represent the vena cava, and opened only at times, coresponding with the impulses of the piston, reaction of the reservoir could not take place in the interval. The exercise of this power requires a ready escape for the fluid at all times. The condition into which the reservoir is put, in this imaginary case, arises from the piston expelling, in the first instance, a less quantity than it adds. This disproportion in the two quantities is quickly corrected, and then the reservoir remains permanently compressed, exerting no more influence on the fluid than would a mere bulging of any of the tubes.
The vessels in the animal system are not thus circumstanced.
The blood is continuous in its motion, and the apparatus by which this is effected is very different from the one described. According to these views, the relation between the cavities of the heart is not fixed or invariable, but is liable to modifications, and such as would never occur were the pressure of the arterial column the cause regulating the ascent of the venous. We have endeavoured to show that the small quantity of blood flowing into the right auricle during the existence of congestion is the measure of the vital actions carried on in the capillaries, and though proportionate to what is injected into the arterial system, is not displaced by it, as in the case of inert tubes, nor do they stand to each other in the strict relation of cause and effect. The capillaries alone regulate the quality of blood received and transmitted by these cavities, maintaining in health what may be designated the balance of circulation ; and giving rise in all morbid conditions to important modifications in the quantity and distribution of the vital fluid. If these views, and the arguments founded upon them, are correct, it is evident that the principles of physical science have hitherto failed in their application to elucidate the phenomena of circulation.
The views advocated in these pages afford a satisfactory solution of phenomena which are certainly inexplicable on the prevailing doctrines of physiologists. These throw no light on the circulation in the foetus. It will scarcely be contended that such is under the direct control of the maternal heart. The blood flowing from the placenta does not manifest this dependence, nor is there a direct connection between the vessels which terminate and originate in this organ,?a condition essential to the transmission of the influence. In monstrosities the heart is often wanting, 24, 23, 20, 23, 25, 24 From these experiments no positive conclusions can be drawn. Were the action of the heart undisturbed by the injections, it would then be easy to determine the modifications produced in the tension in the vessels, by the addition of fluid at different degrees of temperature, but certainly not otherwise. The mental sufferings of the animal during the experiment are great, all of which will be accompanied with corresponding changes in the contractions of the heart, and consequently in the tension of the arteries. They continue almost in their normal condition, but when the quantity is large, there is necessarily great derangement. The mental sufferings of the animal are increased, and difficulties are opposed to the free action of the heart. These circumstances combined tend to excite the vigorous efforts of the system. The heart must either remove the difficulties or cease to act. The struggling attempts to overcome them are the occasion of the augmented pressure. A further increase in the quantity injected at length oppresses the heart, and, as a necessary consequence, the mercury gradually falls, until it stands at 25 mill. The effect arising from the simple addition of volume does not admit of calculation.
It is now time, however, to draw these investigations to a close. 
